T he standard of care for left main coronary artery disease is coronary bypass surgery (CABG). The efficacy and survival advantage of CABG have resulted in CABG being established practice since the 1970s. [1] [2] [3] Further improvements in late survival have been achieved with arterial grafting, which is practiced routinely even in patients more than 80 years of age. 4 -6 
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Technical advances in percutaneous coronary interventions (PCIs) and stent technology have emboldened the interventional cardiology community to test the feasibility of and document the procedural results for stenting the left main coronary artery. [7] [8] [9] [10] [11] [12] [13] [14] Surgical approaches have a distinct advantage in that they can ignore the complexity and location of the left main coronary lesion, because bypass grafts are placed distally to the left anterior descending and circumflex coronary arteries. In addition, complete revascularization is easily accomplished.
The feasibility and success of PCI require an evaluation of lesion complexity. The probability of procedural success requires a consideration of whether the obstructing plaque involves the ostium of the coronary artery, the body of the left main, or the length of the left main and whether disease involves the bifurcation with or without extension into the left anterior descending or circumflex coronary arteries. Ostial or body obstructions in a long left main vessel are more desirable to stent than bifurcation or trifurcation lesions. [15] [16] [17] [18] An additional consideration is the possibility of sudden stent thrombosis early or late after the use of drugeluting stents (DES) or bare-metal stents. Such events in the left main coronary artery would have catastrophic consequences that most likely would result in sudden death. 19 -23 Current recommendations for DES are to continue dualantiplatelet therapy for prolonged periods of time (Ͼ6 months or indefinitely), because stent healing with endothelium is incomplete. This protocol may be particularly risky in elderly patients. The therapy is costly, and serious consequences can ensue if unrelated medical problems require discontinuation of the platelet therapy. 24, 25 CABG procedures avoid not only the technical factors of the obstructing lesion but require only low-dose aspirin therapy.
Survival advantages of stent therapy for coronary artery disease over medical therapy have not been a consistent result in clinical trials. Most trials of PCI have used a composite end point (major adverse cardiac events) as the primary end point. These trials have limited follow-up, usually no more than 2 years. 26 -31 The use of major adverse cardiac events as an end point, the small number of patients, and the limited duration of follow-up have biased the randomized trials that compare PCI and CABG. The randomized clinical trial screens large numbers of patients to randomize a small subset of eligible patients. There is no bias regarding assigned treatment. There is bias to entry into the trial, which is a major limitation after the trial is over and the physician needs to extrapolate the data to clinical practice. In addition, intention-to-treat analysis and crossovers make the results misleading. A short duration of follow-up adversely affects CABG when an end point of major adverse cardiac events is used; 5 years of follow-up is necessary in PCI versus CABG trials.
Results from real-world therapy can be found in the analysis of large observational databases. In spite of bias to treatment, there is no bias to entry into the data set. Several published large observational studies have used the Duke, Society of Thoracic Surgeons, New York State, and Northern New England databases. These studies have consistently shown a survival advantage for CABG over PCI. [32] [33] [34] [35] [36] The results of the SYNTAX (Synergy between PCI with TAXUS drug-eluting stent and cardiac surgery) Trial, reported at the European Society of Cardiology Congress 2008 in Munich, Germany, showed that DES placement was inferior to CABG surgery as a treatment option for patients with multivessel and left main coronary disease. The SYNTAX study randomized 1800 patients with 3-vessel and left main disease to PCI with DES versus CABG. The study found that at the 1-year end point, PCI was inferior to CABG for major adverse cardiovascular or cerebrovascular events (death, heart attack, stroke, or repeat revascularization; 17.8% versus 12.1%).
The SYNTAX trial also provided supportive data regarding the survival benefit of CABG relative to stenting. The study results showed that CABG had a strong trend toward better survival at 1 year, with a 23% relative mortality benefit, consistent with other studies of DES versus CABG. For example, a larger study of DES versus CABG from New York State data presented by Hannan et al 34 showed a significant mortality benefit of CABG versus DES at 18 months, with a 21% relative mortality benefit in 3-vessel disease and a 35% relative mortality benefit in 2-vessel disease.
It should no longer be considered that there is equipoise for PCI and CABG for this complex, higher-risk group of patients. In previous trials, trial design and eligibility criteria prevented high-risk patients who would benefit most from CABG from participating; therefore, no definitive conclusion could be made for the effectiveness of CABG.
With these new results, it is critical that before stenting is performed, clinicians provide patients with full and complete disclosure of the risks and benefits of both DES and baremetal stents, including the possibilities of decreased survival, risk of stent thrombosis, and increased reintervention. In left main disease, stent thrombosis causes sudden complete closure of a major coronary vessel, and 40% of stent thromboses are fatal. Coronary artery graft closure may cause angina, but rarely does it cause myocardial infarction or muscle loss, because the native vessel is still open with graft failure. 36, 37 The use of major adverse cardiac events as the primary end point allows fewer patients to be randomized to adequately power the study. In addition, it reduces the cost for performing the trial. Inappropriate subset analyses are often performed; however, the subset findings are often reported as factual. This was the case in the SYNTAX trial, in which the primary end point was negative. Underpowered subset analyses were performed and are often quoted as the trial result. These analyses should only be hypothesis generating for future studies, not interpreted as clinically proven fact.
A current study of CABG versus PCI in octogenarians in the present issue of Circulation 38 suffers from the wellrecognized limitations of nonrandomized, retrospective studies. The decision to perform PCI versus CABG is biased by the clinicians, referring doctors, or the patient. In the PCI group, the location, extent, and complexity of the left main lesion will often exclude a patient from treatment, thereby adding procedural bias. As noted previously, lesion complexity rarely affects inclusion into the surgical group. Comorbidities in nonrandomized studies are often increased in the PCI group, as was the case in the present study. Propensity analysis attempts to deal with these differences statistically, but imperfectly. The present study had a complex definition of major adverse cardiac or cerebrovascular events (cardiac death, myocardial infarction, cardiovascular event, or repeat revascularization), with an extremely limited mean follow-up of less than 2 years. Surgery patients will always have a higher procedural morbidity. Most studies have shown that a follow-up of Ͼ2 years is necessary to discern the advantages of surgery when major adverse cardiac and cerebrovascular events are used as the primary end point.
The most unambiguous end point and perhaps the most important is patient survival. In the present study, 38 procedural (30 days) mortality was similar in both groups (CABG 8.3%, PCI 6.7%); however, late mortality (mean follow-up of 23Ϯ16 months) was 10.3% for PCI and 4.5% for CABG. The CABG patients were more likely to have revascularization (87% versus 57%), less likely to require repeat revascularization (2.3% versus 10.3%), and less likely to experience late myocardial infarctions (2.3% versus 11.3%) and cerebral vascular events (0.8% versus 8.2%). The overall rate of postprocedural major adverse cardiac or cerebrovascular events was 9% for CABG versus 30.9% for PCI.
The most useful information from the study by Rodés-Cabau et al 38 is found in the results that can be obtained when surgery is not offered because the risk is prohibitive owing to noncardiac risk factors. Interestingly, these authors found the procedural risk prediction euroSCORE (European System for Cardiac Operative Risk Evaluation) overpredicted the observed procedural risk.
Therefore, the present study has useful data but does not provide evidence supporting a change from the current recommendation that left main disease requires treatment with a surgical approach. 3,39 -41 The cardiovascular community requires a study that is multicentered, randomized, and adequately powered to address survival as a primary end point. Such a study is essential to guide therapy for this anatomically critical lesion. The trial must be of adequate duration and contain sufficient subjects to allow adequate power for subset analysis. The results of such a trial will become increasingly relevant as the clinical burden of coronary artery disease and left main lesions increases as the "baby boomers" grow exponentially as a percentage of the US population. Cost analyses must be an important component of these studies, because healthcare budgets are further strained by this demographic change and technological advances.
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